We studied the substrate orientation dependence of Fe doping in InP grown by MOVPE.
l. Introduction
Fe-doped semi-insulating InP is widely used as a burying layer in InGaAsP[nP buried heterostructure (BH) laser diodes,l'2) because it reduces both leakage current and parasitic capacitance. From the view of current confinement, semi-insulating property of a burying layer, which is grown on different orientations from (100), plays an important role. However, Fe doping has been studied using only the (100) substrate thus far.
In this work, we report the substrate orientation dependence of Fe doping in InP grcwn by MOVPE.
Experiment
Fe-doped InP layers were grown at 600oC and 76 Torr by low-pressure MOVPE using ferrocene (CpzFe) as a doping source. TMI and PH3 were used as source gases and SiII+ for n-type doping. The V/III ratio was 120 and the glowth rate 3 pm/hr. We used Sn-doped InP substrates with orientations of (100), (811) To study the semi-insulating property of Fe-doped layers grown on various orientations, we evaluated the current-voltage characteristics of mesa-shaped n-i-n diodes fabricated on (100), (3ll)A/8, (lll)B offset 50 toward (100), and (011) Assuming that the migration of Fe atoms and the precipitate formation depend on the substrate orientation, we considered why the saturation concentration is high on A-face substrates. Fig. 5 shows the surface atomic structure on (100) tilted toward (a) (1ll)A and (b) (111)8. The surface is assumed to be covered with p atoms and surface rcconstruction is neglected. Unlike a (100) terrace which provides group-Ill sites with two dangling bonds from P atoms, the A-face step provides group-Ill sites with three dangling bonds. Group-Itr site with three dangling bonds may capture Fe atoms more strongly than that with two dangling bonds.s) We believe that this strong capture mechanism reduces the migration of Fe atoms and cuts down the FeP precipitate formation. The density of this stnong capture site increases with the offset angle toward (l I l)A from (100) and is high on Aface substrates, so we consider that the saturation concentration increases with the offset angle toward (111)A from (100) and is high on A-face substtates. In contrast, the B-face step, like the (100) 
